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(6-1) 
אאiאאvW 

  F6-1E      v = Vm sin (ωt + φ ) 
 F6-2E      i = Im sin ωt 
φאאאאאK 

אאW 
 

  F6-3E       p = v i 
אאW 

 

 F6-4E    p = VmImsinωt sin(ωt+φ) 
 

אאאאW 
 

 F6-5E p = VI cosφ (1-cos2ωt) + VI sinφ (sin 2ωt) 
 

VIאאאW 
 

  V=Vm / √2  , I = Im / √2 

 

F٦ J١ J١EאאResistive Circuits 
אאאאאאאאאφ

אאאKאF6-5EW 
 

  p = VI cos(0) (1-cos2ωt) + VI sin (0) (sin2ωt) 
F6-6E     = VI – VI cos2ωt 
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VIאאא–VIcos2ωtא
אKא(6.1)אאKאאF6-6EVIK 

(6-7)           Pav = VI = VmIm/2   
(6.1)אאאאאא

אאK 
 

(6-1-2)אאאInductive Circuits 

אאאאאאא90oφ90oא
F6-5EW 

           pL = VI cos(90) (1-cos2ωt) + VI sin(90) (sin2ωt) 
                       = 0 + VI sin2ωt 

 
 (6-8)               pL = VI sin 2ωt 

א(6.2)אאאאאK 
 

אאאאא
אאאאא

P

v

i

π

 (6.1)شكل 
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אאאאKאאאאא
PL=0K 

 
 
 

،אאQאא،VI sin φאF6-1EW 
        QL = VI sin φ  

φ90o 
    QL=VI                                                             (6-9) 

 

(6-1-3)אאאCapacitive Circuits 

אאאאאאא90oφ-90o
אF6-5EW 

 

  pC = VI cos(-90) (1-cos2ωt) + VI sin(-90) (sin2ωt) 
    = 0 - VI sin2ωt 

 

  (6-10)      pC = -VI sin 2ωt 

P

v

i

π

2π

 (6.2)الشكل 
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–VIsin 2ωtא(6.3)א
אאK 

 
 

א(6.3) 
 

אאאאאא
אאאאPC=0K 

אאאאאאא(6.3)K 
 

(6-11)       QC = VI 
 

 

 (6-2)אאApparent Power 

אאאאאא
אאאPאאQאא

אאאאאאאKאאא
אאאא90oאאא90אo

P

v

i

π 2π
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אאאאKאא
אאאאאאאאאאא

אאSK 
 

 (6-12)       S = VI 

(6-3)אPower Triangle 

אא،אא(active power)אא(reactive power)א
א(apparent power)אאאW 

     S = P + JQ 
P = P∠0o ,     QL =QL ∠90o  ,        QC=Qc∠-90o 

 
אאאWS= P + JQL 

  

  
  
  
  
  

 

 

(6.4a)א  (6.4b)א 
 

 
אאאאאאאאא

אאK 

P

QL 
SQC 

P 

S 
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(6-4)معامل القدرة Power Factor 
אאאאאא(kW)

אאאאאאKאאא
א،א،אאאא…KKאאא

אא(KVAR)Kאא
אאאאאא

(kVA)K 
 

 

אZcos φZאאLאא 
  i.e.        Cos φ = P / S      (6-13) 

 
אאאאאאא

אאאאאא
אKאאאאאא

אאאאKאאאאאאאא
אאאאאא…K  

  
  
  
  
  
  
  

 

 

(6-5)א 

 
 

אא (kW)  

אא
     (kVAR)  

אא 
(kVA)  

φ
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אאאאK
אאאאאאא

אאK 
E אאאאאא 

E אאאאאאאK 
E אאK 
E אאK 
E אאאאאאK 
E אאאאK 
E אאK 

(6-1)אאK 
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(6-1) 

אא  

  ناعة النسيجص

א 
אא 
אאא 

א 
א 
אא 

אאא 
א 

א 
אא 

א 
אFאאאE 

0.65/0.75 

0.75/0.85 

0.35/0.4 

0.7/0.9 

0.78/0.8 

0.35/0.6  

0.6/0.85 

0.7/0.8 

0.5/0.7  

0.6/0.75 

0.55/0.7 

0.5/0.7 

0.3/0.75  

  

(6-5)אא 
FE אאWאאאאאאKא

אZאאxא،אאא
אאאאאאאא

אאאאK 
FE אאWאאאאא

אא(I2R)אאא
אאאאאאאK 
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FE אWאאא

אאאאאK
אאא

95%אאאK 
FE אאWאאאאאא

אאאאאאא
אאKא

אאאאא
אאאאאK 

FE אאאWאא(kW capacity)א
אאאאK 

FE אאאאWא
אאאאאאא

אK 
FE אאאאWאאאא

אאאאאאאא(Exciter)אא
אאאK 

FE אאא(prime movers)Wאא
אאאאQאאא

אאאאאאK
אאK 

 

(6-6)אא 
אאאאאא

אאאKאאאא
KאאאאW 

FE אאאאאאK 
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FE אאאK 
FE אאאK 
FE אאאאK 
FE אאאK 
FE אאאK 

 

(6-7)אPower Factor Correction 
  א א  א     א  

אKאא
א Kאאאאאא

         א   א 
אא א   K  א א   K 

Kאאאאא 
  א אא  א    א    אא 

א(6.6)K 
I

IL
Ic

AC

Ic

IL

V V

I

Ic IL

 
א(6.6)אא 
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אאאאILאא90oאא
אאאאאאאאIc

אאא90oאאאאא
אאאאW 

        I = IL - IC 
 

אאIC180oILKאאאאW 
 

(6-14)    Q = V (IL – IC) = QL - QC 
אאאאאא

אאאאKאאאאא
אאK 

אאאאא
K 

 
(6-8)אאElectrical Capacitors 

אאKאא
אאאאאאאאאאW 

 
  

V
QC =           farad      (6-15) 

 
QאאVאאKאא

אאאאאK 
אW 

 

  
d
A

d
A

C ro εεε
==               farad     (6-16) 
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εאאאAאאdאאK 
(6-2)אאאאאאאאא

אאאאKאאאK
אאאאאאאאאאK 

 
(6-2) 

א אא א
א(MV/m) 

א
א(MV/m)

אא 
אא 
א 

א 
אא 

א 
א 

א 

1.00 

3000.0 

6.50 

7.00 

2.13 

5.60 

2.20 

2.90 

2-3 

0.35 

16-18 

 

16-18 

80-100 

48-52 

not used in a.c. 

4-9 

9.4 

200-220 

 

76.5 

150 

650 

158 

 
אאאW 

 
 Q = 2 π f C V2 x 10-9      kVAR     (6-17) 

 
א(6.7)אאK 
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(6-8-1)אאא 
אאאאאאאאאא

1.0500kVARאאאאא
אא Jאא33אkVKאאא

אאאאאאא
אאאאאאאאK

אאאאאא
אאK 

 
א(6.7) 

אאא(VAR)

V
IL

 

V
IL

V

IL



V
IL

V

IL

אVIL

א2VIL 

א2VIL 
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V

ILIL

IL



V

IL

IL

IL 
 

 (6-9)א 
אאאאאW 

FE אא 
FEאא 

 

FEאא 
אאאאאKאא

אאאאcosφ1cosφ2א
אאאφ2φ1א(6.8)K 

OAאא1.0OROscosφ1cosφ2אK
PMאאאאcosφ1cosφ2PM

(Tanφ1-Tanφ2)K 

√3VIL 

√3VIL 
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א(6.8)אאא 

FEאא 
אאאאאKאא

אאאאאאcosφ1
cosφ2אאאφ2φ1א(6.9)K 

אאאOאOCCאOD
DDEאOAADEW 

  
 
 
 
 
 
 

א(6.9) 

O 
φ1           R               S  A  

N

M 

T 
P φ2 

E

O 
A            B

KVA=Q 

C

D 

φ1 

φ2
KVA=Q 
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  CE = Q sin φ1 - Q sin φ2 
                              = Q (sin φ1 - sin φ2) 

 

ABWאאאא 

  AB = Q (cos φ1 - cos φ2) 

 

 

1Wאאאאאאאאא
אK 

אWאאWאאAo
o

o

Z
VI 305

304
6020

1
∠=

∠
∠

== 

  אאVAooo xIVS 301003056020* ∠=−∠∠== 
אאW6.8630cos100 ==P 
אאVAR 5030sin100 ==Q 

        אאWאאAo
o

o

Z
VI 04

605
6020

2
∠=

∠
∠

== 

  אאVAooo xIVS 6080046020* ∠=∠∠== 
אאW4060cos80 ==P 
אאVAR 2.6960sin80 ==Q 

∴אאא        PT = 86.6 + 40 = 126.6   W 
אאאQT = 50 + 69.2 = 119.2   VA 

אאא  VA    174)2.119()6.126( 2222 =+=+= TTT QPS 

אאא727.0
174

6.126.. ===
T

T

Q
P

FP 
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                                                                                I2                         I1 
                                                                               

                                                     5∠60Ω               4∠30Ω     20∠60V 
  
  
  
  

 (6.10)شكل ال
 

 2Wא א  א  א   
אאאW 

1W250VA0.5K 
2W180 watt0.8K 
3W3300VA100VARK 

אW1WאאP = S x P.F.=  250 x 0.5 = 125   W 
                                                P.F. = cos φ =0.5                ∴  φ = cos-10.5=60o   

אאQ = S x sin φ = 250 x sin 60 = 216  VAR  
2Wאא180 ÷ 0.8 = 225     VA S = P ÷ P.F. =  

                                              P.F. = cos φ =0.8                ∴  φ = cos-10.8=36.9o   
אאQ = S x sin φ = 225 x sin 36.9 = 135  VAR  

3Wsin φ = Q ÷ S = 100 ÷ 300 = 0.3333             ∴φ = 19.5o  
אאP = S x cos φ = 300 x cos19.5 = 283 W 

∴אאא PT = 125 + 180 + 283 = 588 W 
 
אאאQ = 216 – 135 + 100 = 181    VAR  
אאאVA616)181()588( 2222 =+=+= TTT QPS 

אאP.F.= P ÷ S = 588 ÷ 616 = 0.955 
  

Q=69.2VAR 

Q1=50VAR 

P1=86.6W

P2=40W
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א(6.11) 

3W500kVAאא0.6K
0.9אKאאאK

אאאא؟א 
אW      500 x 0.6 =300 kW     ,                φ=cos-10.6=53.1P = S x P.F.= 

אאQ = S x sin φ = 500 x sin53.1 = 400 kVAR          
א0.9 

S = P ÷ P.F.= 300 ÷ 0.9 = 333 kVA                  φ = cos-10.9 = 26o 
 אאQ1 = S x sin φ = 333 x sin26 = 146 kVA 

אא         QC = Q – Q1 = 400 – 146 = 254 kVAR 
אאZ333÷500Z66.7٪ 

PT=588 watt

QT=181VAR 

180 watt

283 وات

125 watt

135VAR 
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א(6.12) 
 

4WאאאW50h.P.440V50Hzאא
89%0.85Kאאאא

אא0.95א Kא
אFEFE؟ 

 

אWאאאP = 50 x (746 ÷ 0.89) = 41910 W = 41.91 kW 
 Jא0.85  φ1 = cos-10.85 = 31.8o 

אאQ1=P x tanφ1 = 41.91 x tan 31.8 = 25.98 kVAR 
 Jא0.95  φ1 = cos-10.95 = 18.2o 

אאQ1=P x tanφ1 = 41.91 x tan 18.2 = 13.79 kVAR 
אאא QC = Q1 – Q2 = 25.98 – 13.79 = 12.19 kVAR 

∴אאאא      Qc = 12.19 ÷ 3 = 4.063 kVAR           
FE אא440V 

אאIc = Qc ÷ V = 4063 ÷ 440 = 9.23  A 
                                                     Ic = V ÷ Xc = VωC 

     אC = Ic ÷ Vω = 9.23 ÷ (2πx50x440) = 66.8x10-6   F 

S=500VA 

P=300 W  

Ql=146 VAR

Qc=254VA
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FE אא
440/√3=254V 

אא  Ic = Qc ÷ V = 4063 ÷ 254 = 16  A 
   אאC = Ic ÷ Vω = 16 ÷ (2πx50x254) = 200.4x10-6   F 

 

Wאאאא
אK 

5W25kVA12kW0.6K
אאאאKא1.0

אאאאאאK 
אWאאS = P ÷ P.F. = 12 ÷ 0.6 = 20 kVA 

 
 
 

אא=F20L25E100=80% 
φ1 = cos-10.6 = 53.1o               Q = S x sin φ1=20 x sin53.1 = 16 kVAR 

   φ2 = sin-1(16÷25) = 39.8o 
אאאPT = S x cos φ2 = 25 x cos 39.8 = 19.2 kW            

אאP = 19.2 – 12 = 7.2 kW                      

  
 
 
 
 
 
 
 

  א(6.13) 

19.2kW 
 
12kW

20kVA 
25kVA

  الحمل المضاف

16 
kVAR 

φ1 

φ2 
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 (6-10)אא  
  

 א  א א  א   א א 
אאאאאאK 

אאאPF1    אאW 
PF1 = cos φ1 

 P = S1 x cos φ1  
Q1 = S1 x sin φ1    

           φ1∴ Q1 = P x tan  
אPF2W 

PF2 = cos φ2 
 P = S2 x cos φ2  

Q1 = S2 x sin φ2    
           φ2∴ Q1 = P x tan  

אZPF2Zφ2cos 
אאQc = Q1 – Q2                

tan φ1 - tan φ2)= P ( 
= P (M) 

א (M)Zφ1tan Jφ2tan 
א(6-8)אאK 

 
6 W א400kW 0.8  Kאא א

א0.9 אאאK 
 

אWאאאZ0.8אאאאZ0.9 
 א אZ0.266  

∴אאאQc = P x M = 400 x 0.266 = 106.4 kVAR  
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 7W א  1000  א  א 0.75 Kא 

    א    א 0.95א  א
אאK 

 

אWאאאZ0.75אאאאZ0.95 
 א אZ0.553  

∴אאאQc = P x M = 1000 x 0.553 = 553 kVAR  
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(6-8) 

א
אא

אאW 
0.80      0.85      0.90     0.95      0.96      0.97      0.98      0.99       1.00  

0.25
0.26 
0.27 
0.28 
0.29 
0.30 
0.31 
0.32 
0.33 
0.34 
0.35 
0.36 
0.37 
0.38 
0.39 
0.40 
0.41 
0.42 
0.43 
0.44 
0.45 
0.46 
0.47 
0.48 
0.49 
0.50 
0.51 
0.52 
0.53 
0.54 
0.55 
0.56 
0.57 
0.58 
0.59 
0.60 
0.61

3.122    3.252    3.338    3.543    3.580    3.621    3.669    3.729    3.872 
2.964    3.094    3.230    3.385    3.422    3.463    3.511    3.571    3.714 
2.816    2.945    3.082    3.237    3.274    3.315    3.353    3.423    3.566 
2.679    2.809    2.945    3.100    3.137    3.178    3.226    3.286    3.429 
2.550    2.680    2.816    2.971    3.008    3.049    3.097    3.157    3.300 
2.431    2.561    2.697    2.852    2.889    2.930    2.978    3.038    3.181 
2.315    2.445    2.581    2.736    2.773    2.814    2.862    2.992    3.065 
2.210    2.340    2.476    2.631    2.667    2.709    2.757    2.817    2.960 
2.111    2.241    2.377    2.532    2.569    2.610    2.658    2.718    2.861  
2.015    2.145    2.281    2.436    2.473    2.514    2.562    2.662    2.765 
1.927    2.057    2.193    2.348    2.385    2.426    2.474    2.534    2.677 
1.842    1.972    2.108    2.263    2.300    2.341    2.389    2.449    2.592 
1.761    1.891    2.027    2.182    2.219    2.260    2.308    2.363     2.511 
1.684    1.814    1.950    2.105    2.142    2.183    2.231     2.291    2.434 
1.162    1.742    1.878    2.033    2.070    2.111    2.159    2.219    2.362 
1.541    1.671    1.807    1.962    1.999    2.040    2.088    2.148    2.291 
1.475    1.605    1.741    1.896    1.933    1.974    2.022    2.082    2.225 
1.411    1.541    1.677    1.832    1.869    1.910    1.958    2.018    2.161 
1.530    1.480    1.616    1.771    1.808    1.849    1.897    1.957    2.100 
1.291    1.421    1.556    1.712    1.749    1.790    1.838    1.898    2.410 
1.234    1.364    1.500    1.655    1.692    1.733    1.781    1.841    1.984 
1.180    1.310    1.446    1.601    1.638    1.679    1.727    1.787    1.930 
1.128    1.258    1.394    1.549    1.586    1.627    1.675    1.635    1.878 
1.078    1.208    1.344    1.499    1.536    1.577    1.625    1.685    1.828 
1.029    1.159    1.295    1.450    1.487    1.528    1.576    1.636    1.779 
0.892    1.221    1.248    1.403    1.440    1.481    1.529    1.589    1.732 
0.936    1.066    1.202    1.357     1.394    1.435    1.483    1.543    1.686 
0.893    1.023    1.159    1.314     1.351    1.392    1.440    1.500    1.643 
0.850    0.980    1.116    1.271     1.308    1.349    1.397    1.457    1.600  
0.809    0.939    1.075    1.230    1.267    1.303    1.356    1.416    1.559 
0.769    0.899    1.035    1.190    1.227    1.268    1.316    1.376    1.519 
0.730    0.860    0.996    1.151    1.188    1.229    1.277    1.336    1.480 
0.692    0.822    0.958    1.113    1.150    1.190    1.239    1.229    1.442 
0.655    0.785    0.921    1.076    1.113    1.154    1.202    1.262    1.405 
0.619    0.749    0.885    1.040    1.077    1.118    1.166    1.226    1.369 
0.583    0.713    0.849    1.004    1.041    1.082    1.130    1.190    1.333 
0.549    0.679    0.815    0.970    1.007    1.048    1.096    1.156    1.229 
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0.62
0.63 
0.64 
0.65 
0.66 
0.67 
0.68 
0.69 
0.70 
0.71 
0.72 
0.73 
0.74 
0.75 
0.76 
0.77 
0.78 
0.79 
0.80 
0.81 
0.82 
0.83 
0.84 
0.85 
0.86 
0.87 
0.88 
0.89 
0.90 
0.91 
0.92 
0.93 
0.94 
0.95 
0.96 
0.97 
0.98 
0.99  

0.515    0.645    0.781    0.936    0.973    1.014    1.062    1.122    1.265 
0.483    0.613    0.749    0.904    0.941    0.982    1.030    1.090    1.233 
0.451    0.581    0.717    0.872    0.909    0.950    0.998    1.058    1.201 
0.419    0.549    0.685    0.840    0.877    0.918    0.966    1.026    1.169 
0.388    0.518    0.654    0.809    0.846    0.887    0.935    0.995    1.138 
0.358    0.488    0.624    0.779    0.816    0.857    0.905    0.965    1.108 
0.328    0.458    0.594    0.749    0.786    0.827    0.875    0.935    0.078 
0.299    0.429    0.565    0.720    0.757    0.798    0.846    0.906    1.049 
0.270    0.499    0.536    0.691    0.728    0.769    0.817    0.877    1.020   
0.242    0.372    0.508    0.663    0.700    0.741    0.789    0.849    0.992 
0.214    0.344    0.470    0.635    0.672    0.713    0.761    0.821    0.964 
0.186    0.316    0.452    0.606    0.644    0.685    0.733    0.793    0.936 
0.159    0.289    0.425    0.580    0.617    0.658    0.706    0.766    0.909 
0.132    0.262    0.398    0.553    0.590    0.631    0.679    0.739    0.882 
0.105    0.235    0.371    0.526    0.563    0.604    0.652    0.712    0.855 
0.079    0.209    0.345    0.500    0.537    0.578    0.626    0.686    0.829 
0.052    0.182    0.381    0.473    0.510    0.551    0.559    0.659    0.802 
0.026    0.156    0.292    0.447    0.484    0.525    0.573    0.633    0.776 
-----     0.130    0.266    0.421    0.458    0.499    0.547    0.607    0.750 
-----     0.104    0.240    0.395    0.432    0.473    0.521    0.581    0.724 
-----     0.078    0.214    0.369    0.406    0.447    0.495    0.555    0.698 
-----     0.052    0.188    0.343    0.380    0.421    0.469    0.529    0.672 
-----     0.026    0.162    0.317    0.354    0.395    0.443    0.503    0.646 
-----      -----     0.136    0.291    0.328    0.369    0.417    0.477    0.620 
-----      -----     0.109    0.264    0.301    0.342    0.390    0.450    0.592 
-----      -----     0.083    0.238    0.275    0.316    0.364    0.424    0.567 
-----      -----     0.056    0.211    0.248    0.289    0.337    0.397    0.540 
-----      -----     0.028    0.183    0.220    0.261    0.309    0.369    0.512 
-----      -----      -----     0.155    0.192    0.233    0.281    0.341    0.484 
-----      -----      -----     0.127    0.164    0.205    0.253    0.313    0.456 
-----      -----      -----     0.097    0.134    0.175    0.223    0.283    0.426 
-----      -----      -----     0.066    0.103    0.144    0.192    0.252    0.395 
-----      -----      -----     0.034    0.071    0.112    0.160    0.220    0.363 
-----      -----      -----      -----     0.037    0.078    0.126    0.186    0.329 
-----      -----      -----      -----      -----     0.041    0.089    0.149    0.292 
-----      -----      -----      -----      -----     -----      0.048    0.108    0.251 
-----      -----      -----      -----      -----     -----        -----    0.060    0.203 

-----      -----      -----      -----      -----      -----       -----      -----     0.143   
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אאKאאאא
אWFEאFEא 

אאWFEאא(leakage reactance)      )ب (א
(magnetizing current)  
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אאאאאאאאא

אאאאאאאא
אאאאאאאאאK

א20%60%אאאKא
אאאאאאאא

אאאאאאK،א
אא100א0.75א75

אאא؟אאא
אאאא (100x100)÷ (75x75) 1.777 أ78%
אאאKאאאא

אאאאאKא
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אאאא?
אא?אאא

אא?אא?(bulk correction)K 
 

(6-11-1) אא Overall Correction 
אאאאאא

אאKאאא0.95א
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אאאאאאK
1.0Kאאאאא 
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(6-11-2)אאStatic Correction   

אאאאאאאא
אאא

אKאאאאאאא
אאKאאאא

אאאאKאא
אאאאא

Kאאאא
אKאאאאאאK

אאאאאאא
(stator)אאאאא(rotor)Kאא

אאא
אאאאאאא
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אאKאא1.0FאאE
אאאאאאא

אKאאאאא
אאאאאא

אKאא
אאאאKאא

א٨٠%אאK 

אאאא
א٢٠א%אאאאאאא

אא٦٠%אאאKאאאא
אאאאאאK

אאאאאKא
אאאאא

א0.95אא
אאאאK 
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אאאאאא(contactors)
אאKאאאאאא

אאאאK 
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(6-11-3)אא 

אאאאאאא
אאאKאאא

אאאאאאאK 

،אאאאאאא
אאאאאKאאא

אאאאאא
אאאאא،

אאאאא0.7
אאאאאKאאאא
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א0.95Kאאא(input reactors)
אא(DC bus reactors)אK 

אאאאא
אא(transients)אאא

אאאאK
א75א אאאאאא

אאKאאאאאאא
אאאאא

אK 
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אאאאאא
אאאאא

אאאKא
אאKא

אאא
50אאK 
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(6.19) 

(6-11-5)אא 
אאא٨٠%אא

 א אא   א א א  K  א 
 א   א    א  אא٢٠%א  

      ٦٠א% א א   K  
אאאאאאאא

אאאאKאאאאאא
K 
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(6-11-6)אאSupply Harmonics 

אאאאאא
אאאאK

אאאאאא
אאאאאאא

אאאאא(passive harmonic filters)א
K 

אא א א   אא א  א א  אא  
אאאאאאאאא
אFאאאthird harmonicsKEא אאא

אאאאאK 
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אאאאא
אאאKאאאא

אאא
אאאKאאאאא

אאאאKאא
אאאאאאאK 

אאאאא
אK 



٢٦١  א   אא  

  אא  א  
 

  

- ١٣٠ -  

  

١ JאאKא
אאK 

٢ JאאאאKאאא
אאאאאLK 

٣ JאאאאK 

٤ JאאאאאK 

 

W 

 JאאאאאK 

 Jאאאא،אא
אאKאאאא

אאאאאאאאא
אKאאאא

אאאאאאאKאא
אאK 

 JאאאאאK
אאאאאאא(passive 

filters LCR)אאאאאא
Kא 
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١E אאאאאWא1200אVA0.7

אא،350VA0.5אא،3275VA
1.0K 

FאWP=590W, Q=446VAR, S=740VA, p.f.=0.798E 
٢E א300 kW0.65 א0.9

אאKאאאאאא
אאK 

FאW204VAR, 28%E 
٣E 2000VA0.8אא500אVAא

אא0.9אאאאK 
FאW0.92E 

٤E 100 kVA80%אא0.85
אאא0.6אאא

אK 
FאW21.3kVAE 

٥E 250 kVAאא0.8K
0.9אאאאא 

FE אאאK 
FE א1.0אאאא

אאK 
FאW52.5 kVAR, 30kWE  
  
  
 


